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(57) Abstract: A method for treating an ex- 
haust gas, which comprises passing an exhaust 
gas discharged from a boiler using coal or LNG 
as a fuel through a cooling medium, to cool the 
exhaust gas to a first temperature at which car- 
bon dioxide is not solidified and a nitrogen ox- 
ide or a sulfur oxide is liquefied or solidified, to 
thereby liquefy or solidify a nitrogen oxide or 
a sulfur oxide contained in the above exhaust 
gas as a harmful gas component and separate 
it from the exhaust gas and simultaneously re- 
move the moisture contained in the exhaust gas, 
and then cool the resultant exhaust gas to a sec- 
ond temperature at which carbon dioxide is so- 
lidified, to thereby solidify the carbon dioxide 
contained in the exhaust gas and separate the 
carbon dioxide fi*om the exhaust gas. 
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m'&Kxmn^titimmm.xh^^ nm^mmso )K-D\^x(DmmM(Dmmiw. 

2 

(*48 (ppm) , —mill'Mm (NO) {^OV ^-C(D^^a(D^||lJfi:{*0. l (ppm) Xh^o 

^^x^nhy'ti^yh^^7^<Dum^M}t^ir^r.m^\:.mn(so ) (Dmm&<^mmimt 

2 

36(ppm), — ^>ft;^^(NO)(D^^^*O|IS!|'fit{*0. 07(ppm)-efe»9. V^Tt^C* 

[0089] j^jb(Z)a!j^tij:oi:. if^mmw-<Dumi^ft^\:^tir.mitmn (so ) ^t/^^jbs 
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m (NO) <DmmA^Mm^KM^^^t7i)^x-^^^t7!)mmx-^fco -^tcBtykMiTiz. 

f*@#:-efeS>05DME}*^#:i!?feSo ^<^fcfe. DMEf*DME5>ili^20<D_h;^f;i^ 
m^DMB^m^20(D±:)j:d^hmU^tixr>MK}^M^i8Km^^tifc^. I^7i<. 

mi7Km^^ri^o ^(Dx^i^i^x-DMEumn^tix^m^m^^ti^^tttst^o ^ 
fc:z(DXo K^^nmw^ti.x(Dr>ME7immm^mm^ti^^tx\ :^mmMm(D 
m:ff^:^mmiy:^'rM,i^^ ^^w^t]^Xif^mmi^^^^j}^^<mm^nxmm^n^^t 

[0092] J^;4<^17;6^t)DME5>if^20P^{;iaWb/c?g#:*/c{*@#:CD;^<5^^TJ?WW;^;^ 
^^l^^^:/2l(;iJ;oT^5>5>«l^22(;i^;?)^tb5o ^5>5>m^22(;i^;?)^tb 

f::7K5>^U^^^*:«'~:^;?fe^f*. ;?fe5>5>il*^22rt-e^7K^r^Se^t^f^^^$ti.-C#ta 

imm^ui^xh^o ^vxm.i$^tf^<>fcr.m^mM\^. m^'^mm22(D±:i7f}^h 

5°c)^^^m'r^fcbb(Di^mtvxmm^ti^^t\z.f^^, ^cox^iz.^ iimi\:,^m^^^^ 
mt\^xmm^ti^^tx\ /^^ofci6 iC!i^'>^tf£^m^i^ti.x<D:x.:^/p^—mm 

[0093] iff}mt]^xmm^nf'^(Dm:ff:^i^m^m^n^^ti^x^m^^nmK.\t 
45x:)^m^5ucm^^tix^mcmm^ti^o ^^5>ii^22rtiia®t-s 
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mt^mi^xmm^titi^. }^V4T4:^-^:f]}?i-^24Km*^ti^o K^^T-f><^i^^' 
V?i—^24Km7^^titi^¥:ff:^i-i. h^9^T^:^'^-^V?^—^24if^Ki^mm40^moX 

[0095] r^-eK9-rT^;^i^7'y^— ^24tc*D}tS— ^{b;^^(co )<Dmu^^mm.ir^ 

2 

2 

f K^^T-r;^i^:/y^— i5^24f*. mm^mm^n^2^<Dmi<^i^nw24:i c 

mi(Dmw24iKM\^xmm\^)mm^n.mico\^m^24i(D^^(Dm^tmm 

-r^. ^2(DRMW242i:^-^Ay-e«^$tL-CV^-5o ^lCOR1^W24l<D|^g|3t-f*. 

■?:(Df^ifi5i-?^^(F[ix.{«#:^^) i:)mm^ti^'if^mmmw244mM:m. ft$9o 

0mm. 20^. ^#J®<D^ffi^7. Im^) J^^if A$tbTV^5o ?^^^ilW244(D^{|IJ 

2 

;0S?l^^$tb-CV^;5o ^l(DR1^W24l^tJ^B2cOR1^W242<D«g|5fi. V^-rtb'b*f 
ih^246 KXoXmit^flX\^ 
[0096] M^;5f;^^bTf*. Hm^t^m (CO ) 15%. (N ) 85%^^hfi:^i>(D^m\^ ^fc 

2 2 

o PJ^f*. ««;?f^^-;^(^Mi(^R^W24i(DBff^M(-Kftfetifc^AP248 

fhfz.mma2497b^hmmir^^tKx^mm^^xn^fco v'9^t^:^^-:^v^—^2 

4(D rt$p^ra247t;i^A$ti.fcm«;^;^}* . ?^«iiW244(D^{RiJ® 
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[0097] Ei2Gi;iay^M:^^*i-o iRiia-c}*. nm^tmmico )mm7!)n5%(Dmm:ff:^^ 

2 

ffiv ^/c#^^i:io^t§#m p 249:b^hmm^n^mm:^^:^(Dumt. umitsMm (co 

2 

^•^^v?i—^24KXoxrmi\:.^m (CO ) ^^mx<mi^xt^^t7!)mmx^tio 

2 

[0098] K^^T-f>^ihy'yp<— ^24-e^fc^$ttfcK^-rT-r><>^*. m^^4^^l^25^tm7^^ 

m3K^\,^Xi^mt\.xMm^tifcw^^:^i^. m^^ii^tm^^ti^o ^\^x^ 
[0099] i^^^5'^>'25^^T5^gl$tl.fcK^-YT-r;^^^. ^{;iK^-rT-r;?^^i8fea26-^^^d^tv 

^T-r;^^il!l!a26J;i{*. '0rrlx.fi. #^2000-317302^<^##l;i^^$tV§>^i^y 

m2%ii^^ti.:^mmc^\ ^x\^^ m2^\cmj-dmmi^hf^^Y'7^r^:^'^-f^):^—^2 
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[0101] t:i^'^\ ±7^l.fc^Wm40i^. }^mtl.X(Dmm^y^^^^Mir^o i^Wm40U. 

;v^m^mxmM^n^mw-m.mt^m^m^^^m^m^AA. m^m^^o 
[0102] ^±\z.mm\^fz.i:o\z.^ ^•mm^m<Dm^^^'m^:^'rMz.^-DX\^^ ^mM^-^ 

[0103] fj:^. &<±(DWtm f-*5V §m:^t^h(Dm^MMttf:^mm:ff:^tVXi'i. mx. 

X 

X 

mWj:h(D^m^ir^^tKXV).^tiib(Dmm^:^m^^^mx<m^ir^^tmx 

x'o.mmm^^K^^ti^r.m^t^m^m^t^^xmmm^^^^^h^m't^m^ 
[0104] =m2mm^m= 
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[0105] ^(D^^;^^;^^ai/^^A-eji. tii:7°nir;^^L-C. m:ff^:^^±MiOf}^h^m^ti 

^\^xmmmi<Du&xv)h^hicm^'m2(Dumic}^Mir^^tKx^.mmm:i^:^ 

ic^~ktix\^^r.m^t^m^m^t^-^xmmMm:^:^^h^Mir^o 

[0106] ^:zx±mMi(D^^±:^ici3\^x^m^tifc. _hwB#^;(f;^^5>t-{*> _hwBJ^*P 
[0107] m^^:^ic^-tti^r.mit^m^B2(D-^uiz:^\c^\^xm^^<\^i^ir^\a^^ ^ 

. m'&(Dumsirx}^'94T^:^tfj:^o ^^x\ iim^t^m^m^t^^xi.^^fj:\^ 
gii-§fca?) til. ±m^ffiMmi$^t\.xi'imm:ff:^^i^^m^tx\^m^t^^^um^^ 
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[0109] ^tlhcD^^^mtzirMci^mt^'^Mmi^fLXl^^ v^^^/V^— ^/Kii^T. DME 

[0110] |E|4AfC-^{b^^|iS^UO%(D^«;ff^^DMEf^l^M$-l^:fc^^f^*5(t^. 

imM\cfi:^}i. ■^;h.J^_hDME4't;m^>fk^3g;J)S^ftt-«^ce§d^^-t?fc§o ^ce*5, 
DME^s^*^^ki^#(D^^;^f;^^5>^®iDlb^i-v >^i!^flim-r-<<^ -^m^:^ 
m^^^fvftWmS-^ {rm\\:MM : eOppm. : 80ppm. T^'^^T : 1 

Oppm)^DMEcf (^M^-l^fCo ^(Om^. mMiS:^(DYyMR^(D'mMmW^. 1B# 
r^}5^-em^;if>!.ct'<DWW;^^;:^^5>(i:^-ClppmJ^T^^.CSi^^Sfi|^$tl.fCo 
[0111] ^}c;$:^it?1^^(D#;^f:^(D^aiy;^7^i>.(0^^e^j'^tfcm^(-ov ^TPi^i-^o * 
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[0112] Wk^m^iiKi3\,^x. mMMm^^^M^titi^m^^i-i. ^t-^ii^(=j^7^vf-) 
i7im^^ti^o ^^3b\ m:ff:^\-immm3iz:m^xi:mm7Km^m^ti^^tKx 

[0113] m.yi<^m7Xi-i. #;(f;^(cov>TS(-J35^7K (mmRXJ^^W^^:^^^^(Dm^mft> 
[0114] B^7K^gl7^^^oV^-c. #;(f^M^^§^i7(DT;^#J;6^t^A$tL^o m.7i<.mi7iz.m 

\^xmf^^nx\^^DMEK^<yv>^:i7^Kx^mm:^n^o ^j:^. m.7i<^mi7\zim 

m^^:^^(D7K^^^mmit^m(7)^m^^:^)^^i^^'^^^xi~im^thi.<i^m^t^^^ 

[0115] I5^^^gi7t^*5(t^. ^^;^f;^^^(^#;^':^;?)^^>(^^*atg«^^i--^<. -^^b 

2 
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[0116] ?^*P^^212l;if* . if^mmi^tVX. h/V3i^^(0— ?^»100cc) ;65AoTV^;5 

2 2 

2 

[0117] m4Dizw\M'^m^^iro mm'Ci-iwm'^^^i^Mmmw^^»(Du&t^ r. 
m^tmn (so ) . —m^tmm (no (d^^^* (ppm) t(Dm^^^'7yx-^\^x\ 

2 

2 

:S.t)^. — ^{k^J^(NO)O^^A(ppm)^. SRK(Soave-Redlich-Kwong)?itCj;§ 

mm^x^w^^f^timmm.xh*). nm^mn (so )K^\^^x(DmmM(Dmmiw. 

2 

?*48 (ppm) , —m^t^m (NO) l;ioV ^T(D^^^»^O|lalK^Sf*0. 1 (ppm) "Cfe^So 

^r'ertLt):7°n^;/h$P5^(Z)?M(-p^j^^i-§n^{bi9fE^(so ) (DmmA(Dmmim^ 

2 

36(ppm). — ^'fb^^(NO)<D^0*(D^SlJfii:{iO. 07(ppm)-efe«9. V^-ftL<D 

[0118] £;^_h(DffliJS(c:j;oT.?^*|]^#:(Z)?aS{c:j^;;c/c-^^bajt(so )^t;?— 

2 

IS (NO) (D^»M^S5^Wti5^i6^r^^s-e^§r^«^s-e^/Co ^fcm7K^^i7i;i 

[0119] J!5i;!K^17rt(DDMEf*. DMEJ^*P^18;?)^^^i^6^^c:#^^$tt-CV>^o DMEf^D 
ME?^*P:^18T-?^*|J$tb^o DME?^*|I^18l;if*. ?^<t/|^3^m^44{Cl^oV>T?^ 

^$tl.fc?^jS(lt#:^^);5S. |fm^>-:/19[Cj;«9li^$tl.T*5'9. DMEfi. ffffE?^ 

[0120] J!^i;J<^l7^;l*3V^T#;^f;^^^a$■fr/cr^^;lJ:^9. ?R^k*/c{*ia^kbfc;^c^^t;?^ 

*:=5f;^^5>^'^tp^i!i!^^ofcDME«. mmm'^mmm28-^tm^ti^o ^^*3. 
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[0121] J|J^.7K^17;5^bDMEi>ilJ^20ii#;6^tL^cDME(*. ^^^^r^^e^t^Bj^m^tLT 

#:*fcf-±ia#:-efc§;5SDME{*M#:-efe;5o ^(DfzJsb. DME{-iM#:^/^oTDME5> 

g|^20(Z)±;^f^?^_hL. i;rb(-J:«9DMEttm(7)^^^5>ii$:rb§o DME5>il*g20 
(D_h;^i^#_hb-C<§DME{i, DME^g|^20O_h;^;5^bIlIlDl$tLTDME?^^^ 

6^ \^nmm -^fl^^lttf^^o *fc?^*P^#:^bT<DDME^S^mfi^ (clSf IJffl $ tv^r 

m^^nfcm^:^i-i. h^y4T4:^-^>^v?i—^24p^\mmxm^m^4o^m^xmm 

[0123] ^^-CK^-TT-r^^i^:/!;^— i5^24t;i^o{t§^^>ft:^^(co )<Z)lilM^flimt--< 

2 

2 

. m4Kuvy4r-(y^-^y^v?^—^440(Dm\mmxh^. —jf. m4Fi-i, m4E\z.^n 

^^WAX^ir:)j\pil:d^h^t:iV^4r4:^^y^})pi—^440<DmmmXh^o 

mic^irx^K^ v94T4:^^yv:^—^440it. §^m^mm^ti^2-D(Dmi(Dm 

W441(#®f*. 0rI;t}^SUS3O4)i!. ^tlh^l(DF]nW441(DT:^lC7i<m^(ir 
mi(DF^WiW44UcM\^xmmc)mm^ti. ^l(DRMW44l(D^^(Df^ 
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4(DmMma^. nm^tmm (co )t(Dmmmm^w<:^<. lll^b/^v^;^^y^)|^ 

2 

co^4>'mm^nx\^^^o mi<DFimw44iRxim2co[^mw442(Di^m'i. v^-r 

M>M±^446 KXoXM±^tlX\^ >§o 

[0124] mm:^:^tL-xit. rm^t^m (co ) 15%. mm (n ) 85%^^hti:^i^(D^m\^^fc 

2 2 

o Mmi-i. mm^^^^—:^(Dmi<7)[^m^24i(Dm^i^m^mnhntimA\=\448 

35 ^e>6 70 (1/^) (D^M jiS-e^ Ab. ffiCD^ 1(Z) R m W44 1 (DBIf tt 6> 

tifcmm \=i449^^hmmir^^ticxv)mm^'^xn^fco FWT-r;^i^>^'y^— ^4 

40(75rt§|3^ra447t;i^A$tvfcm«:^^;^«. ?^^?^ilW444(75^n-{Mffif;i^tt-r^ 

2 2 

^tb^o ^;h.(-J;'9^«;^^;^tt'(D^^>fb-^^(*K9'i'T-r;^i!/cCoTm2(DRl^W442 

[0125] Bi4Gic:a!i^?^m^*-ro iwiigTi*. ^^^k;^^(co )mmn5%(Dmm:ff^^ 

2 

2 

i^^'yp<-^24^;lJ:oT^^>fb^l^ (CO ) ^^mx<mux^^^tTimmx^f^o 

2 

[0126] K^-i'T^;^i^:7'y^— ^24f;l*5V^T^^$t^.fcPWT-r;^^*. m^. i^-ri^n^^25 

tifcw^^:^i^. ±m\.fcxo K])^<-^^>^yi^Wi^m^23Km^^tixif^mtvxmm 
m^23 i;i*5v >T?^^i!bT«tg$-^§^^-c\ ^mmMm(Dm^:^^Mi^:^TJ^x 
/^^a;6s^m$ti.§^^^^^So t^^. y^^-i/7V^f^3sm^23^^*DV^-c^^j^^L-c 
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^t^-e^So ^f'^com^icm^x. lll(DR1iW44l^^i^^^'f bt>2o(iPS6,tb-r. a 

[0129] t^sx. ±mi.tc}^mxm^m^4xi^. i.NG60(Dn.^m^mm\.x. m^m 

ffi V ^TV ^^^mBf ^-C. LNG}«#:(D^^^ (^r|x.(^-150t: 165°C) XM 

m^tixusiG^^^mi^m'm^ti^o ^:^xu^G^:ffy^mm-ti.xmmir:6mia-i. 

m<Dmtm^mmi.x:^^u>^^^u=^—/u^mi^^mm(Dif^m^^Ani^x\^^^. o 

^mm^mih-i^mir^n.mK-^\^^xn. mx-i-i. #r?i¥8-i23i4-^^#^i;iiB 

[0130] i^±izwi.m\^frix^i^. ^mm^m<Dm^^^^Miy:^'Tj>>i^^-DXi^. i^ngm^^ 
-f^m^^hmm^ti^. mmmimm(D^m:^:^m^^Aymm:^K-D\^^x. ^ 

mm:ff:^i^-^'^ti^7K^^mm^:^^'^^m^^<m^ir^^t^^X^^o r(D 
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[0131] fj:^^ Kl±<Dnm ^T. m:ff:^^^h(Dm^M^tfj:^mm:ff:^tl.Xi-i^ m^. 

X 

X 

[0132] =m3mMnm= 

m5K^mm(Dm3mm^mt^^xmmir^m^^:^^Miy:^TJ^<Dmf^^'^tf:m^^ 

2 

[0133] ;$:||»ffic>#;?f;^Mav^;^7^-tsf*. '^Tm^^±:^tVX. m:i^:^^^MiO:^^h 

n&K^^nir^o m^mK^-^^-^^tvxmwm&Ki^n^i^tim^^^. m.yi<^m 

i7l;i:}oV>T^^>fb^^Sr@>fb$-^^c^v>mi(DmSl;i?fr*|Jt-§r^(cj;<9.#;5f;^{^ 

^m§7K5>. mmmim. RxfmMmim^mi[:^fci'tmi\::^^x. ^tih^m 

x\^^r.m^mm^if^nm^t^^x^mir^tfhic. ^m\^fcr.m^mm^m^t 
i^xmrn-r^o 
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[0134] ±mMi<D:fvi±^izm^xi^m^ti^^m^^:^}3^^ia^. ±m^MMi^^^u^ 

m^mxi^Mm^^/^^—:^^iii^^xh^^K ^^Mmi^tL^xm.^(Dm ^h<D^um 
[0135] ±mm2(Dy'vi-^y^Km ^xm:^:^K-^i^ti^r.m^t^m^^^^< mi^-r^fcib 

i£i^^;eiSfe§o $6>tc. m:ff^i^^'^ti^r.mih^m^^mx<±mm2(D:fti±y^x 

^7^t(Dm>um7i)^±^^^:^i)^mmxh^o ^(Dx^^mu^^h. ±mif^mtvxi-i:x.^ 
[0138] m6i'ir.m^tmmmmno%(Dmm:^:^^r>Mmcmm^^f'm^i^^n^. m 
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^m:ff:^ (rm^t^^ : eOppm, umiMM : SOppm, T>^=-T : lOppm) ^DM 

^:^mx.\t55x:) f*. m^m^ii^mmir^:=.tKx^±mm7i^Rxj^if^mKXox 

[0140] '^m^titcm:^^^it^ m^^^ (=^^7^vi^) i3icm^^ti^o ^^isicm ^x 
. m:ff:^i^mmmmm3icum:^tixv^^r.mmmz:mA^ti^o ^tuc^mm 

tt. m:ff^'7T>'i6KXoxm.yi<^mi7-^tm*^n^o mmm3K^n^j:m 

[0141] m.yi<.mi7Xi^. m:ff^:^K-D\^xm.7i^mU)RXfmm:^^::^)^^^com^mri^ti^ 

[0142] myi<^m7K^\^^x^ m:ff:^itm.yi<^mi7(Dri7m^^hmA^fh^o m.yi<mi7icm 



wo 2005/082493 36 PCT/JP2005/003449 

[0144] m.:^mi7icm^xm:ff:^iimM^infz.DMEi-i. DME^mm2o^tm^^ti^o ^ 
0Km^^tifcDMm^^^xm7i^tmi^mi^B^^^tixM-u^ti^m^it-20°c 

i^tts:^o ^(OfzJsb. DME«DME^8l^20(D_h;^lCl^^_hbT#.^^^^^$;h.§ 

o ??_hbfcDME{i, DME5^g|^§^20CO±;^;i^^>[Hll|3l$tL. DME?^*Pi^l8fC^;0^ 

[0145] ^{c:DME5>il^20i^ ISaJmmiS:^)^^^^^ 

y^tmmm\mi^^^tix^m.^ti^m^\t^°c). ^otast-^^v^-c. ;^<5>^u? 
^^^ii^^f*?g^T-fe«9. ^^^b^jt^^^^^jfe^o mu.-^f\^xm.w-tfi:ofz.rm 



wo 2005/082493 



37 



PCT/JP2005/003449 



[0147] m.yKmi7(D±^Ki^±vx<^rMitmm^Ayfdm:ff:^i^. v^^—^^y^/i^m^ 

[0148] m^t^^xmm^titi=.mitmmi^m^tmmm'm27izmhtixmm^ti^o 
. r.m^\imm^mmm30{cm^xr.m^mm-d^^m^tifc^(Dm:ff:^i^. v^^- 
iy^yvm^m^23izmA^tix'^mt\.xm\^^htifc^. m^m^i i icm^^ti^o 
m:^^:^i'im^^iu^^^^xnxin}mti.xmm^tifc^.m^5if)^h^mc± 
^wcm^ti^o ^:Lx^(Di^mkmi-i. ^[HX(Dm^^:^<7)wm^m^ir^timc^(D 
-^^^m^mt^'rh(Dxh^o ^-^xikm^fh^m:ff:^^i^^'^n^r.m^t^m 

[0149] t^^x\ ±5ibfc^<s#40f*. }^mti.xcomm:ff^^i^m'r^o }^wm4on. 

m^mm^^x^u^n^l^^nmuA3^l^^mx■h^mi^mmt=^^^y>'^v^-;v 
"^^mmxmmtfi^mPfmmt^m^m^'^^msmmA. m^mx.^o 
[0150] &sAi\zmm\.f^x.o\z.. ^'mmM-m(DW^^^^'my:^'TMz.^<>x\t. ^mM^-^ 
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[0151] fj:^^ Kl±<Dnm ^T. m:ff:^^^h(Dm^M^tfj:^mm:ff:^tl.Xi-i^ m^. 

X 

X 

[0152] < umimm^^mmmso > 

x.m)^^mioitm-m--m^^^^ti'emcmn&(DK^m^w^m^(D^mmm 

^m)±^mio(D^m^mmir^^:^mma3227imii-htix\^^^o ^himm^ 
^3lO(DT®B'f^M^-«^ ±m^^^wmQ 322 ti~im\^. MiJ±^^3io(DmK 

;;?f;?^^A p 32ii)^hmAvfcm:ff:^^m}±mmiop^i^mmmmsi±M^^'it 
:^;^^^t±i p 322{*;^;^iiiA p 32i7!)^hm&mmtiiirmm^'^ti^mi^mn 

htlXV^^o 

[0153] ;5f>^^A R 321 tiiiSJ^-r^SBW (;^f;^^AW33l) tcfi, ^^;^f>^<D^A*^I^SSt- 

mm^v^-:f34it^nnhf\.x\ >§o *fc;5f;^g^m p 322i;i3g?^-r§saw (^^wm 
W332) Ki-i. m^:^(Dmmm^^m^^mm^v\^-^342i:)^^nhtix\^^o -^tcrn 
mm p 323f^3g*§i-^ia« a»#mw333) j^^^. mm^^^mi^(Dr.mim 
m<Dm^mMirmm^v]^y^343^mnhthx\^^^, ^tihmM^v]^y34i, 342, 
343(D^x^m\^^^tKxm^m^^3io\H\'i^^Kmm^tifdikmtfi:^o 
[0154] mj^mmiocD^mat. ^^mxh^mi$^mm (ln ) ^mm^^^^mmmx. 

2 
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that such a technique is a known technique. Accordingly, the technique 
is not a special technical feature in the meaning of PCT Rule 13 . 
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